SUMMARY Ten sporadic cases of venereal spirochaetosis, caused by Treponema paraluiscuniculi, were seen in New Zealand white rabbits in two years. An equal number of males and females were affected. Females tended to have milder clinical signs than males. Lesions were usually found on the prepuce in males and the vulva in females, although the anus and skin of the perineum were also affected. Facial lesions were rare. Lesions healed in seven to 28 days in rabbits treated with penicillin. Eight rabbits had antibodies reactive in the Venereal Disease Research Laboratory (VDRL), rapid plasma reagin (RPR), and fluorescent treponemal antibody absorbed (FTA-ABS) tests when the disease was first diagnosed. In several rabbits followed longitudinally, RPR test results became negative two to four months after antimicrobial treatment, VDRL antibody titres diminished but usually persisted at low levels, while FTA-ABS antibodies declined slowly and were still evident 12 months after treatment.
Introduction
Penicillin is the drug of choice for treating infection with Treponema pallidum in man.' It is also effective in treating experimental infections with Tpallidum in rabbits, but treatment regimens vary.2 Penicillin was recently reported to have eliminated clinical and serological evidence of infection with Treponema paraluis-cuniculi in rabbits.3 In man, reagin antibodies disappear after treatment of early syphilis while treponemal antibodies usually persist, often for life.' 4 This study describes the clinical course of naturally occurring venereal spirochaetosis, and the non-treponemal and treponemal antibody responses to T paraluis-cuniculi, before and after treating infected New Zealand white rabbits with penicillin.
Materials and methods

ANIMALS
Adult male and female New Zealand white rabbits of varying ages were obtained from four different local commercial rabbitries. Rabbits were housed individually in stainless steel cages with wire floors. The lighting cycle was 12 hours of illumination and 12 hours of darkness. Commercial feed and water were available ad libitum. Room temperature was maintained at 18-24°C, relative humidity was 40-50%, and the rooms were ventilated at a rate of 12 air changes an hour. Rabbits with venereal spirochaetosis were treated with procaine penicillin G or a combined preparation of procaine and benzathine penicillin G.
CLINICAL SPECIMENS
Cutaneous lesions were abraded with sterile gauze soaked with 09% saline. Serum from lesions was expressed on to glass slides. Smears for dark field microscopy were mounted with a cover slip, placed in a moisturised chamber, and examined immediately. Smears for fluorescent antibody dark field examination were air dried, fixed, and stained as described previously.5 Tpallidum (Nichols strain) was used as a positive control. Tissues from rabbits examined post mortem were fixed in 10% formalin buffered with 2% sodium acetate, sectioned at 6 g*m, and stained with haematoxylin and eosin.
SEROLOGICAL TESTS
Blood was collected from the marginal ear vein, allowed to clot in vacutainer tubes without anticoagulant, centrifuged, and the serum was removed. (table I) . Cases occurred sporadically, five males and five females being affected. These rabbits had been maintained in the animal facility for one to 1009 days before the diagnosis was made. Two cases were diagnosed on the day after arrival, and four between days 66 and 117 after arrival. These six rabbits had no known contact with other rabbits in the animal facility. In four other rabbits, which were being mated as part of an experimental study, venereal spirochaetosis was diagnosed 57 to 1009 days after their arrival. Table I shows that genital lesions were seen in all cases. The prepuce of males and the vulva of females were most often affected. In some rabbits the anus and skin of the perineum were also affected, and facial lesions occurred in one rabbit. Lesions varied from erythematous slightly raised papules to large papillary nodules in the skin, and were occasionally more diffuse, reddened, and scaly. They progressed to an eroded appearance, wept serum, and formed crusts. Females tended to have milder clinical manifestations than males. The diagnosis of venereal 215 spirochaetosis was confirmed in 50% of the cases by treatment. VDRL titres also declined but persisted in finding treponemes on dark field and fluorescent two of the treated rabbits. FTA-ABS titres declined antibody dark field microscopy of exudate from slowly, but persisted in all four treated rabbits. The lesions. Two rabbits with active disease, which had figure shows that, in contrast, antibody titres in the not been tested by dark field or fluorescent antibody untreated rabbit (8D) rose steadily over three dark field microscopy, were examined post mortem. months, declining oinly after clinical remission of On histopathological examination, both rabbits had venereal spirochaetosis. The antibody responses in acute ulcerative balanoposthitis and purulogranulo-rabbit 301, which had serological evidence of matous lymphadenitis of regional lymph nodes, previous infection with Tparaluis-cuniculi but not of which were consistent with venereal spirochaetosis clinical venereal spirochaetosis and was considered to caused by Tparaluis-cuniculi. No lesions were seen in be chronically infected, is shown for comparison.
the testes. Male rabbits 342, 783, and 785 were being bred with Eight rabbits were treated with penicillin, and two proved females as part of an experimental study. were not treated. One untreated rabbit was killed the Several months after treatment and the fall in reagin day after diagnosis, and one treated rabbit was killed levels, all rabbits had a fourfold rise in antibody titres 10 days after diagnosis. Four rabbits were given in the FTA-ABS test and a return of reactivity in procaine penicillin G (50 000 U/kg) once daily for reagin tests (table II) . No clinical evidence of venereal seven to 14 days, while four were given procaine and spirochaetosis was seen, however. benzathine penicillin G (50 000 U/kg) once weekly Peripheral blood lymphocytes in the untreated for three to four weeks. Lesions in seven of the rabbit were assayed for responsiveness to treponemal treated rabbits healed in seven to 28 days. Lesions antigens by the uptake of 1251-iododeoxyuridine. The persisted for 72 days in the untreated rabbit.
figure shows that the stimulation index was 3-2 five Eight of the 10 rabbits gave positive reactions to all weeks after diagnosis of venereal spirochaetosis, 2-4 three serological tests when venereal spirochaetosis at 10 weeks, and 1 1 at 22 weeks. In contrast, the was diagnosed. Serum from the other two gave stimulation index of blood lymphocytes from rabbit negative reactions to all serological tests, even when 301, which had chronic infection, was 1 3 at 6 weeks tested at a 1/8 dilution in the RPR and VDRL tests to and 1-1 at 24 weeks. rule out prozone phenomena. VDRL titres at the time of diagnosis ranged from 1/1 to 1/8, RPR titres Discussion from 1/1 to 1/32, and FTA-ABS titres from 1/32 to 1/256. Table II shows test results in five rabbits (one The onset of venereal spirochaetosis in four untreated and four treated) that were followed for unexposed rabbits nine to 17 weeks after they entered five to 12 months after venereal spirochaetosis-had the animal facility suggests a considerably longer been diagnosed. In the treated rabbits results of the incubation period than the two to eight weeks RPR test became negative two to four months after commonly cited.9 Studies of vertical transmission The rise in serum antibodies in the three breeding rabbits suggests that successfully treated animals may be susceptible to reinfection, which may be subclinical. In experimental infection with T pallidum, rabbits whose "immunising infection" is cured with penicillin within three months, when resistance has not fully developed, can be consistently reinfected on challenge.'2 3 Recrudescence of latent infection because of treatment failure was unlikely, as it has been shown that treatment of venereal spirochaetosis with penicillin resulted in no clinical relapses for at least 20 weeks after treatment.3
The curative dose of penicillin for experimental T pallidum infection in rabbits is usually given as a single dose of 1 2 MU benzathine penicillin G administered intramuscularly.'2 14 Suspensions from the chancres of rabbits with primary syphilis, which were obtained three to 48 hours after treatment with a single dose of 84 000 U/kg benzathine penicillin, failed to produce chancres or seroconversion in healthy rabbits.'5 In addition, popliteal lymph nodes from rabbits treated with 50 000 to 200 000 U/kg benzathine penicillin, and transferred during latent syphilis were not infectious for the recipients.4 13 15 16 It was recently shown that three weekly injections of either 42 000 or 84 000 U/kg procaine and benzathine penicillin G eliminated clinical and serological evidence of naturally acquired T paraluis-cuniculi infection in rabbits.3 Our study gave similar results with three weekly injections of 50 000 U/kg procaine and benzathine penicillin G in rabbits with venereal spirochaetosis. 
